TAPE CIRCUIT BOARD AND SEMICONDUCTOR CHIP PACKAGE INCLUDING 

THE SAME 

Related Application 

This application is a divisional of U.S. Patent Application No. 10/059,661, filed on 
January 28, 2002, now pending which is herein incorporated herein by reference in their 
entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to semiconductor packaging technology and, more 
particularly, to a semiconductor chip package having a tape circuit board. 

2. Description of the Related Arts 

Recently, in order to meet the pressing demand for miniaturization, thinner profiles, 
higher integrity, higher speeds, and high pint counts in semiconductor packages, tape circuit 
boards have become increasingly popular. The tape circuit board includes an insulating thin 
base film made of a polyimide resin, wiring patterns on the base film, and connection leads 
connected to the wiring patterns. The tape circuit board employs a so-called "Tape 
Automated Bonding (TAB)" technique, where bumps on a semiconductor die are gang- 
bonded to the leads of the tape circuit board. Thus, the tape circuit board is referred to as a 
"TAB tape". As one example of a semiconductor chip package using the tape circuit board, a 
Tape Carrier Package (TCP) is explained below. 

FIG. 1 is a plan view of a conventional tape circuit board and FIG. 2 is a cross- 
sectional view of a conventional tape carrier package. 

Referring to FIG. 1 and FIG. 2, a conventional tape circuit board 110 includes an 
insulating base film 111 made of polyimide resin, an adhesive layer 112 formed on the base 
film 111, and wiring patterns 115 formed on the adhesive layer 112. The wiring patterns 115 
are typically formed by laminating a Cu film and selectively photo-etching the Cu film. The 
wiring patterns 115 can be covered with a protection layer 116 made of solder resist, and 
leads 1 1 5a connected to the wiring patterns 115 are exposed from the protection layer 1 16 
and extend across a window 113. 

Again referring to FIG. 2, a conventional carrier package 150 includes the tape circuit 
board 110 of FIG. 1 and a semiconductor chip 130 mounted on the tape circuit board 110. 
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The semiconductor chip 130 has chip bumps 135 and is flip-chip bonded to the tape circuit 
board 1 10 using the chip bumps 135. The chip bumps 135 on electrode pads 131 of the 
semiconductor chip 130 are bonded to the leads 1 15a of the tape circuit board 1 10. The 
electrical bonding portion between the semiconductor chip 130 and the tape circuit board 
5 110, the active and the side surfaces of the semiconductor chip 130, and the exposed leads 
1 1 5a are encapsulated with a potting resin, thereby forming a molding portion 140. 

Since this conventional tape carrier package uses a tape circuit board on which fine 
wiring patterns are formed, the distance and pitch between neighboring leads can be 
minimized, thus maximizing lead density. Further, this tape carrier package can employ 

10 semiconductor chips with a large number of chip pads and fine pitch or large-sized 

semiconductor chips. Therefore, the tape carrier package using the tape circuit board achieves 
high-integrated and multi-functional semiconductor device. 

However, the conventional tape carrier package with the tape circuit board has several 
problems in meeting the demand for fine pitch of the chip pads of the semiconductor chip. 

1 5 That is, the tape carrier package is limited in its ability to decrease the pitch of the leads and 
to precisely align the chip bumps to the leads. Furthermore, the leads are exposed to the 
external environment before the molding step, which causes deformation or damage to the 
leads during the assembly process. Therefore, it is not easy to apply the tape circuit board to a 
tape carrier package with fine pitch, particularly 40mm pitch. 

20 In order to prevent the above-described problems, a Kapton-type transparent tape 

circuit board without a window for mounting semiconductor chips has been introduced. 
Similarly, as a package with fine pitch, a Chip On Film (COF) package is now being 
developed. The COF package has an excellent bending force and a good flexibility, compared 
to the conventional tape carrier package, is of high quality, thus meeting the demand of 

25 Active Matrix LCD devices (AMLCD). However, because this COF package has a two- 
layered structure, dissociation between the base film and a Cu layer occurs during High 
Temperature Storage (HTS) test, and since the film needs to be unloaded, mass production is 
difficult. Therefore, if a tape circuit board that could be applied to the fine pitch 
semiconductor chip package were developed, mass production can be accomplished. 

30 

SUMMARY OF THE INVENTION 
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Accordingly, an object of the present invention is to provide a tape circuit board for 
application to a fine pitch semiconductor chip package, a method for manufacturing the tape 
circuit board, and a semiconductor chip package using the tape circuit board. 

In order to achieve the foregoing and other objects, a tape circuit board includes an 
5 insulating base film having a first surface and a second surface. An adhesive layer is formed 
on the first surface of the base film. Further, wiring patterns are formed on the adhesive 
layer. Conductive bumps extend through the base film and the adhesive layer and are 
connected to the wiring patterns. The conductive bumps extend above the second surface of 
the base film. 

10 Preferably, the bumps are disposed in plural columns, and bumps in one column are 

not aligned with the bumps in adjoining columns. A window for mounting a semiconductor 
chip is formed through the tape circuit board, and the bumps are formed on the tape circuit 
board around the window. The bumps are formed on two sides or four sides around the 
window. 

1 5 According to another embodiment of the present invention, a method of 

manufacturing tape circuit boards is provided. According to one embodiment of the present 
invention, the method comprises: (a) preparing an insulating base film having a first and a 
second surface, the first surface on which an adhesive layer is formed; (b) forming bump 
holes penetrating the adhesive layer and the base film, and a window for mounting a chip; (c) 

20 forming wiring patterns on the adhesive layer; (d) coating the wiring patterns with a 

protection layer; (e) forming a photoresist layer on the second layer of the base film so that 
the bump holes are open; (f) forming bumps connected to the wiring patterns by filling the 
bump holes using the photoresist layer as a mask; and (g) removing the photoresist layer. 
Preferably, in step (f)> the bumps extend above the second surface of the base film. 

25 After step (g), the manufacturing method may comprise polishing the bumps or applying a 
cover film on the second surface of the base film. 

In still another aspect of the present invention, a semiconductor chip package 
comprises: a tape circuit board including a base film having a first and a second surface, the 
first surface on which an adhesive layer is formed; wiring patterns formed on the first surface 

30 of the base film; and bumps passing through the base film and the adhesive layer, connected 
to the wiring patterns, and extending above the second surface of the base film; a 
semiconductor chip having a plurality of electrode pads and chip bumps formed on the 
electrode pads, wherein the chip bumps are bonded to the bumps of the tape circuit board; 
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and a molding portion for molding a bonding portion between the tape circuit board and the 
semiconductor chip, and the active and the side surfaces of the semiconductor chip. 

Preferably, the bumps of the tape circuit board and the chip bumps of the 
semiconductor chip are made of the same material and a protection layer covers the wiring 
5 patterns. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, features and advantages of the present invention will be 
readily understood with reference to the following detailed description provided in 
conjunction with the accompanying drawings, wherein like reference numerals designate like 
structural elements, and, in which: 

FIG. 1 is a plan view of a conventional tape circuit board; 

FIG. 2 is a cross-sectional view of a conventional semiconductor chip package, i.e., a 
conventional tape carrier package; 

FIG. 3 is a plan view of a tape circuit board in accordance with a preferred 
embodiment of the present invention; 

FIGS. 4 through 12 are cross-sectional views showing each step of a manufacturing 
method for the tape circuit board of the present invention; and 

FIG. 13 is a plan view of a tape carrier package in accordance with a preferred 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

25 Preferred embodiments of the present invention will be described below with 

reference to the accompanying drawings. 

FIG. 3 is a plan view of a tape circuit board in accordance with an embodiment of the 
present invention, and FIGS. 4 through 12 are cross-sectional views showing various stages 
of a manufacturing method for the tape circuit board in accordance with an embodiment of 

30 the present invention. 

With reference to FIG. 3 and FIG. 1 1, a tape circuit board 10 for tape carrier package 
comprises an insulating base film 1 1 having a first and a second surface, an adhesive layer 12 
formed on the first surface of the base film 11, wiring patterns 15 on the adhesive layer 12, 
and conductive bumps 19 extending above the second surface of the base film 1 1 and 



10 



15 



20 
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electrically connected to the wiring patterns 15. A window 13 is formed through the base film 
11, and the bumps 19 are formed on both sides of the window 13, two columns per each side. 
Also, the bumps 19 can be formed on four sides of the window 13 depending on applications. 
In order to maintain a predetermined pitch (vertical spacing) between the neighboring bumps 
5 19, the columns of the bumps 19 on either side of the window 13 are arranged in a zigzag 
manner, as shown. 

The wiring patterns 15 formed on the first surface of the base film 1 1 are coated with 
a protection layer 16 that overlies the adhesive layer 12 so that the wiring patterns 15 are not 
exposed. The protection layer 16 is preferably made of solder resist. 

10 Thus, in the tape circuit board of the present invention, the wiring patterns are coated 

with the protection layer 16 and are thus not exposed to the external environment as 
discussed. Also, the tape circuit board uses the bumps as the electrical bonding means 
between the semiconductor chip and the tape circuit board. The conventional tape circuit 
board comprises leads exposed to the window and electrically connected to the wiring 

1 5 patterns. However, the tape circuit board of the present invention uses bumps connected to 
the wiring patterns, thereby preventing problems due to exposed leads, such as lead 
deformation or lead damage. Further, the bumps of the present invention have many 
variations in alignment configuration across multiple columns, increasing the pitch and 
meeting the demand for a multiple pin structure. Moreover, the bumps reduce signal 

20 transmission error due to electrical interference. The tape circuit board of the present 
invention can be manufactured by the process described below in accordance with an 
embodiment of the present invention. 

As shown in FIG. 4, the insulating base film 1 1 is prepared. The base film 1 1 
comprises a first surface on which the adhesive layer 12 is formed and a second surface 

25 opposite the first surface. The insulating base film 1 1 is preferably made of a polyimide resin. 
However, a person skilled in the art will appreciate that other suitable insulating material can 
be used to form the insulating base film 11. 

As shown in FIG. 5, bump holes 14 and the window 13 penetrating the adhesive layer 
12 and the base film 1 1 are formed. The window 13 for mounting the semiconductor chip is 

30 formed in the center of the adhesive layer 12 and the base film 11, and the bump holes 14 in 
two columns are formed on both sides along the window 13. 

Then, as shown in FIG. 6, the wiring patterns 15 defining predefined circuits are 
formed on the adhesive layer 12. A Cu foil is laminated on the adhesive layer 12 and 
selectively etched by a photo-etching method, thereby forming the wiring patterns 15. At this 
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time, one terminal of each bump hole 14 is covered and blocked by the wiring patterns 15. 
One skilled in the art will appreciate that other suitable wiring patterns can be used instead of 
one made of Cu. 

As shown in FIG. 7, the protection layer 16 is formed on the wiring patterns 15. In 
5 order to protect the wiring patterns 15 from the external environment, the wiring patterns 15 
overlying the adhesive layer 12 is coated with photoresist, i.e. the protection layer 16. Other 
suitable protective materials can be coated on the wiring patterns 15 instead of photoresist. 

Referring to FIG. 8, a photoresist layer 17 is formed on the second surface of the base 
film 1 1 including the bump holes 14. 
1 0 Now referring to FIG. 9, the bump holes 14 are then opened by etching the photoresist 

layer 17 with a photo mask 18. 

Turning to FIG. 10, using the photoresist layer 17 as a mask, the bump holes 14 are 
filled with a conductive metal, thereby forming the bumps 19 connected to the wiring 
patterns 15. The bumps 19 extend above the second surface of the base film 1 1 and 
15 preferably made of Au, Cu, solder, and so on. 

As shown in FIG. 1 1, the photoresist layer (17 in FIG. 10) is subsequently removed 
using an etchant. Then, the second surface of the base film 1 1 is polished. As shown in FIG. 
12, the second surface of the base film 1 1 is covered with a cover film 20 so as to protect the 
base film during handling. 
20 A semiconductor chip package using the above-described tape circuit board is 

described below. 

FIG. 13 is a plan view of a tape carrier package in accordance with one embodiment 
of the present invention. 

Referring to FIG. 13, a tape carrier package 50 employs the above-described tape 
25 circuit board 10. That is, the tape circuit board 10 comprises the base film 1 1 having a first 

and a second surface, the adhesive layer 12 formed on the first surface of the base film 11, the 
wiring patterns 15 formed on the adhesive layer 12, the protection layer 16 coating the wiring 
patterns 15, and the bumps 19 extending above the second surface of the base film 11. 

The bumps 19 of the tape wiring board 10 are bonded to chip bumps 35 on electrode 
30 pads 31 of semiconductor chip 30. Herein, the semiconductor chip 30 is an edge pad type 
chip with electrode pads 31 on the edge. The bumps 19 of the tape wiring board 10 and the 
chip bumps 35 of the semiconductor chip 30 are made of the same material so that the 
adhesion or bonding force between the bumps 19 and the chip bumps 35 is improved. The 
bumps 19 of the tape circuit board 10 are bonded to the chip bumps 35 preferably by thermo- 
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compression. The bonding portion between the tape circuit board 10 and the semiconductor 
chip 30, and the active and the side surfaces of the semiconductor chip 30 are encapsulated 
with a potting resin or a molding resin, thereby forming a molding portion 40. The back 
surface of the semiconductor chip 30 is exposed so as to more effectively dissipate heat 
generated during package operation. 

Since the semiconductor chip package of the present invention uses a tape circuit 
board comprising fine wiring patterns and bumps connected to the wiring patterns, both 
semiconductor chips with fine pitch chip pads and large-sized semiconductor chips are 
applicable to this package. 

Further, in accordance with the present invention, the semiconductor chip is bonded to 
the tape circuit board using the bumps formed on the base film of the tape circuit board, 
thereby preventing problems such as lead deformation and lead damage due to the exposed 
leads. 

Although the preferred embodiments of the present invention have been described in 
detail hereinabove, it should be understood that many variations and/or modifications of the 
basic inventive concepts herein taught may appear to those skilled in the art will still fall 
within the spirit and scope of the present invention as defined in the appended claims. 
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